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Problem 1 (15 marks) 
Large central power stations (about 1000 MW electrical) using fluidized bed combustors may 
be built someday (see Figure 1). These giants would be fed 240 tons of coal/hr (90% C, 10% 
H2), 50% of which would burn within the battery of primary fluidized beds, the other 50% 
elsewhere in the system. One suggested design would use a battery of 10 fluidized beds, each 
10 m long, 4 m wide, and containing solids to a depth of 1 m. Find the rate of reaction within 
the beds, based on the oxygen used. 
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Problem 2 (25 marks). The gas phase reactions 
(1)   
(2)   
(3)   
occur in a PBR with a heat exchanger. The PBR contains 500 kg of catalyst. The entering 
concentration of A is 0.8 mol/dm3 and the entering concentration of E is 0.2 mol/dm3. The 
entering volumetric flow rate is 10 dm3/s at a temperature of 300 K. It was found that the rate 
for reactions (1) and (2) doubles for a 10 K increase from 300 to 310 in temperature while the 











Write a complete Polymath code which can be used to plot the temperature and species 
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Problem 3 (30 marks). The following reversible, elementary, liquid phase reaction occurs in a 
PFR: 
 
The entering flow rate is 10 dm3/s with an entering concentration of 2 M of A and the feed 
temperature is 310 K.  
a) What is the reactor volume necessary to achieve 90% of the adiabatic equilibrium 
conversion in one PFR operated adiabatically? ( marks) 
b) Is the reaction exothermic or endothermic? ( marks) 
c) Now consider a series of reactors with interstage cooling so that the temperature is 
cooled to 300 K in each interstage cooler. How many reactors are necessary to achieve 
95% conversion assuming 99.9% of the equilibrium conversion is achieved in each 




Figure 2: Specific rate vs temperature plot 
Hint: Recall conversion vs reaction rate plots. You may find the trapezoidal rule (see Figure 3) 
useful in solving this problem. You may also find graph paper at the end of this booklet useful 
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Trapezoidal rule: 
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Problem 5 (15 marks). The first-order reversible liquid reaction 
 
takes place in a batch reactor. After 8 minutes, conversion of A is 33.3% while equilibrium 
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